Independent regulation of interleukin 4 (IL-4)-induced expression of human B cell surface CD23 and IgM: functional evidence for two IL-4 receptors.
Activation of human B cells with interleukin 4 (IL-4) is known to result in increased expression of CD23 (the low-affinity receptor for IgE) and sIgM. However, whereas CD23 expression is increased by several B cell mitogens, including phorbol 12-myristate 13-acetate, Epstein-Barr virus, anti-immunoglobulin (Ig), and IL-4, surface IgM (sIgM) expression is increased only with IL-4, suggesting that expression of each surface antigen is regulated independently. This was confirmed in three different ways. First, in dose-response experiments, it was shown that 10 times the concentration of IL-4 was required for CD23 than for sIgM expression. Similar or even higher concentrations of IL-4 were required for proliferation. In fact, optimal sIgM expression was obtained in some experiments with concentrations of IL-4 (1-5 units/ml) which had little or no effect on either CD23 expression or B cell proliferation. Secondly, IL-4 is known to activate the phosphatidyl inositol pathway in human B cells followed 8-10 min later by an increase in cAMP. Pharmacologically mimicking this pathway by brief exposure of resting B cells to phorbol dibutyrate plus ionomycin followed 10 min later with dibutyryl cAMP resulted in an increase in expression of CD23 but not sIgM. Thirdly, CD19 monoclonal antibody, which inhibits B cell proliferation in response to IL-4 plus anti-Ig, was found to inhibit IL-4-induced CD23 but not sIgM expression. These results show that CD23 and sIgM expression are regulated independently and are consistent with the existence of two separate signal transduction pathways stimulated by IL-4, which may be coupled to distinct IL-4 receptors.